Human gene essentiality.
A gene can be defined as essential when loss of its function compromises viability of the individual (for example, embryonic lethality) or results in profound loss of fitness. At the population level, identification of essential genes is accomplished by observing intolerance to loss-of-function variants. Several computational methods are available to score gene essentiality, and recent progress has been made in defining essentiality in the non-coding genome. Haploinsufficiency is emerging as a critical aspect of gene essentiality: approximately 3,000 human genes cannot tolerate loss of one of the two alleles. Genes identified as essential in human cell lines or knockout mice may be distinct from those in living humans. Reconciling these discrepancies in how we evaluate gene essentiality has applications in clinical genetics and may offer insights for drug development.